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Unitary films are provided having at least first and second film segments which extend adjacent one another and are permanently 
joined together. The first and second segments have different compositions whereby the unitary film includes distinct segments having 
varied physical properties such as, for example, varied levels of high water-vapor transmission rates and/or elasticity. The unitary films 
and laminates thereof are well suited for use as outer covers in personal care articles and various other barrier articles. 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to idendfy States pa«y u, me PCT on U,e fiont pages of pamphlets publishing 



Albania 
Arnienia 
Austria 
Australia 
Azerbaijan 

Bosnia and Herzegovina 

Barbados 

Belgium 

Burkina Faso 

Bulgaria 

Benin 

Brazil 

Beianu 

Canada 

Central African Republic 

Congo 

Switzerland 

C6te d'lvoire 

Cameroon 

China 

Cuba 

Czech Republic 
Germany 
Denmark 
Estonia 



ES 

Fl 

FR 

GA 

GB 

GE 

GH 

GN 

GR 

m 

IE 

IL 

IS 

IT 

JP 

KE 

KG 

KP 

KR 
KZ 

LC 
LI 
LK 
LR 



international applications under the PCT. 



Spain 
Finland 
France 
GabiHi 

United Kingdom 

Georgia 

Ghana 

Guinea 

Greece 

Hungajy 

Ireland 

brael 

Iceland 

Italy 

Japan 

Kenya 

Kyigyzstan 

I>emocraiic People's 

Republic of Korea 

Republic of Korea 

Kazakstan 

Saint Lucia 

Liechtenstein 

Sri Lanka 

Liberia 



LS 

LT 

LU 

LV 

MC 

MD 

MG 

MK 



Lesotho 

Lithuania 
Luxembourg 
Latvia 
Monaco 

Republic of Moldova 
Madagascar 
The former Yugoslav 
Republic of Macedonia 



ML 


Mali 


MN 


Mongolia 


MR 


Mauritania 


MW 


Malawi 


MX 


Mexico 


N£ 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


SG 


Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


'Hyiktstan 


TM 


'niikmenistan 


TR 


Turkey 


TT 


llrinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United Stales of America 


uz 


Uzbekistan 


VN 


Viet Nam 


YU 


Yogoslavia 


zw 


Zimbabwe 



I 

t 



wo 99/47590 PCT/US99/05884 

SEGMENTED CONFORMABLE BREATHABLE FILMS 

Field of the invention 

5 The present invention relates to breathable barriers and more particularly the 

present invention relates to extensible breathable barrier films and articles incorporating 
the same. 

Background of thfi Invention 

10 

Liquid impervious, vapor permeable films have become an important article of 
commerce, finding a wide variety of applications including use as outer covers for 
personal care products (e.g. diapers or incontinence garments), medical garments, 
industrial workwear and so forth. By providing an article with high breathability (i.e. high 

15 vapor permeability) it is possible to provide a body article that is more comfortable to wear 
since the migration of water vapor through the fabric helps reduce and/or limit discomfort 
resulting from excess moisture trapped against the skin. In addition, laminates of such 
films have found use in various bodiiy articles as well as numerous other applications. 
The films can provide the desired barrier properties to the article while other materials 

20 laminated thereto can provide additional desired characteristics such as strength, 
abrasion resistance and/or good hand. 

While a variety of breathable films and film laminates are known in the art, one 
particularly useful laminate uses a breathable barrier comprising a stretched filled 
microporous film. Such films are typically filled with particles or other matter and then 

25 crushed or stretched to form a fine pore network throughout the film. The pores result 
from the separation of the polymer from the filler. The film pore network allows gas and 
water vapor to pass through the film while acting as a bamer to liquids and particulate 
matter. The amount of filler within the film and the degree of stretching is controlled so as 
to create a network of micropores of a size and/or frequency to impart the desired level of 

30 breathability to the fabric. An exemplary stretched filled-film is described in commonly 
assigned U.S. Patent No. 5,855.999 to McCormack which discloses a filled-film 
comprising a predominantly linear polyolefin polymer, a bonding agent and about 30% to 
80% by weight calcium carbonate, wherein the filled-film can be stretched to impart the 

1 
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Summary of the Invention 

The aforesaid needs are fulfilled and the problems experienced by those skilled in 
the art overcome by the multi-segmented film of the present invention which comprises a 
5 unitary film having a first film segment and a second film segment which extend adjacent 
one another in at least the machine direction and/or cross-machine direction and wherein 
the first film segment comprises a first thermoplastic polymer and has a WVTR of at least 
800 g/m^/24 hours. The second film segment can have a WVTR less than that of the first 
film segment thereby providing a unitary film having varied regional breathability. As an 

10 example, the first film segment can comprise a microporous film. The second film 

segment can comprise a breathable or non-breathable segment. In a particular aspect, 
both the first and second film segments can comprise microporous films. In addition, the 
second film segment can comprise an elastic film segment. 

In a further aspect of the present invention, the multi-segment films of the present 

1 5 invention can be laminated or fixedly attached to a sheet such as, for example, a nonwoven 
web, woven fabric, and so forth. In addition, the films and film laminates of the present 
invention are well suited for use in personal care articles, protective apparel, protective 
covers and infection control products. As an example, personal care articles of the present 
invention can comprise (i) a liquid pervious topsheet; (ii) a liquid impervious outer cover 

20 comprising a multi-segmented film or film laminate as described herein; and (iii) an 

absorbent core positioned between the outer cover and topsheet. The first and second film 
segments can be selectively positioned within the article to provide the desired attributes 
such as body conformance, regional water vapor transmission rates and/or aesthetics. 

25 Brief description of the Drawings 

FIG. 1 is a top, plan view of a multi-segmented film of the present invention; 
FIG. 1 A is a cross-sectional view of the multi-segmented film of FIG. 1 taken 
at 1A-1A; 

30 FIG. 2 is a cross-sectional view of a multi-segmented film of the present invention; 

FIG. 3 is a cross-sectional view of a multi-segmented film of the present invention; 

■ 

FIG. 4 is a top. plan view of a multi-segmented film of the present invention; 
FIG. 4A is a cross-sectional view of the multi-segmented film of FIG. 4 taken 
at 4A-4A; 
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such as for example, meltblowing processes, spunbonding processes, hydroentangling. air- 
laid and bonded carded web processes. 

As used herein the term "spunbond fibers" refers to small diameter fibers of 
molecularly oriented polymeric material. Spunbond fibers are generally formed by extruding 
5 molten thermoplastic material as filaments from a plurality of fine, usually circular capillaries 
of a spinneret with the diameter of the extruded filaments then being rapidly reduced as by, 
for example, in U.S. Patent 4.340.563 to Appel et al., and U.S. Patent 3.692,618 to 
Dorschner et al.. U.S. Patent 3.802,817 to Matsuki et al.. U.S. Patents 3,338,992 and 
3.341,394 to Kinney, U.S. Patent 3,502,763 to Hartman. U.S. Patent 3,542,615 to Dobo et 

10 al. U.S. Patent No. 5,382,400 to Pike et al. and in commonly assigned U.S. Patent 

Applications No. 08/756.426 filed November 26, 1996 to Marmon et al. and U.S. Application 
No. 08/565.261 filed November 30, 1995 to Pike et al. 

As used herein the term "meltblown fibers" means fine fibers of polymeric material 
which are generally formed by extruding a molten thermoplastic material through a plurality 

15 of fine, usually circular, die capillaries as molten threads or filaments into converging high 
velocity, usually hot, gas (e.g. air) streams which attenuate the filaments of molten 
thermoplastic material to reduce their diameter. Thereafter, the meltblown fibers can be 
carried by the high velocity gas stream and are deposited on a collecting surface to fonn a 
web of randomly dispersed meltblown fibers. Such a process is disclosed, for example, in 

20 U.S. Patent 3,849.241 to Butin et al.; U.S. Patent No. 4,526,733 to Lau; U.S. Patent No. 
5,652.048 to Haynes et al.; and U.S. Patent No. 5,366,793 to Fitts et al. Meltblown fibers 
may be continuous or discontinuous, are generally less than 10 microns in average 
diameter, and are commonly between about 0,5 and about 7 microns in average diameter. 
As used herein "multilayer nonwoven laminate" means a multilayer laminate 

25 comprising at least one layer of a nonwoven web and/or multiple nonwoven layers such as, 
for example, a spunbond/meltblown/spunbond (SMS) laminate. Examples of multilayer 
nonwoven laminates are disclosed in U.S. Patent 4,041,203 to Brock et al.. U.S. Patent 
5,178,931 to Perkins et al. and U.S. Patent 5,188,885 to Timmons et al. 

As used herein, the temri "sheet" refers to a layer of material which can be a woven 

30 material, knitted material, scrim, nonwoven web or other like material. 

As used herein, the tenn "machine direction" or MD means the length of a fabric in the 
direction in which it is produced. The tenm "cross machine direction" or- CD means the width 
of fabric, i.e. a direction generally perpendicular to the MD. 
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As used herein, the term "elastic" generally refers to material which, upon application 
of a biasing force, is extensible or elongatable in at least one direction and returns 
substantially to its original dimensions immediately after the biasing force is removed. 

As used herein, the term "scrim" means a lightweight fabric used as a backing 
5 material. Scrims are often used as the base fabric for coated or lanriinated products. 

As used herein, the term "garmenr means any type of non-medically or non-industrial 
oriented apparel which may be worn. This includes coveralls, undergarments, pants, shirts, 
jackets, gloves, socks, and the like. 

As used herein, the term "infection control product" means medically oriented items 
10 such as surgical gowns and drapes, head coverings like bouffant caps, surgical caps and 
hoods, industrial workwear, footwear like shoe coverings, boot covers and slippers, wound 
dressings, bandages, sterilization wraps, lab coats, coveralls, aprons and so forth. 

As used herein, the temi "protective apparel" means industrial related apparel or 
garments such as coveralls, aprons, workwear, coveralls and so forth. 
15 As used herein, the term "personal care product" means personal hygiene oriented 

items such as diapers, training pants, absorbent underpants, adult incontinence products, 
feminine hygiene products, and the like. 

As used herein, the tenn "protective cover" means a cover for vehicles such as cars, 
boats, airplanes, etc., covers for articles or equipment often left outdoors (e.g. grills and lawn 
20 furniture), yard and garden equipment, floor coverings, tents and the like. 

Descriptio n of the Invention 

l\4ulti-segmented films of the present invention comprise two or more segments 
25 wherein at least one segment is breathable. In reference to FIGS. 1 and 1 A. a multi- 
segmented film 10 is shown having first segments 12 and a second segments 14 wherein 
at least first segments 12 are breathable. As used herein, the term "breathable" refers to a 
material which is permeable to water vapor having a minimum WVTR of about 800 
g/m^/24 hours. Desirably, first segments 12 comprise at least about 5% of the area of 
30 multi-segmented film 10 and, even more desirably, comprise between about 25% and 
about 95% of the area of multi-segmented film 10. The multi-segmented film 10 desirably 
has a hydrohead value of at least about 50 millibars and still more desirably has a 
hydrohead value in excess of about 75 millibars. In addition, although thicker multi- 
segmented films are possible, the unitary multi-segmented film preferably has a maximum 
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U.S. Patent No. 4.153,751 to Schwarz, U.S. Patent No. 5,028,289 to Rasmussen and 
commonly assigned U.S. Patent Application 60/108,773 filed November 17, 1998 to 
Jameson et al.; the entire contents of the aforesaid references are incorporated herein by 
reference. When using one or more elastic segments it may be advantageous to anneal or 
5 heat set the stretched multi-segmented film while in the stretched or tensioned state in order 
to set the elastic segment and reduce the potential for puckering of the film caused by the 
retractive force of the elastic segments. In addition, when using films which have been 
independently pre-formed and subsequently joined, it is possible to process the films, for 
example to stretch-thin the films and so forth, either prior to or after permanently joining the 

1 0 respective segments together to form a unitary multi-segmented film. 

There exist a wide variety of polymers suitable for use with the present invention. 
The multi-segmented film can be made from any thermoplastic polymer suitable for film 
formation and desirably comprise thennoplastic polymers which can be readily stretched to 
reduce the film gauge or thickness. Film forming polymers suitable for use with the present 

1 5 invention, alone or in combination with other polymers, include, by way of example only, 
polyolefins, ethylene vinyl acetate (EVA), ethylene ethyl acrylate (EEA), ethylene acrylic acid 
(E/\A), ethylene methyl acrylate (EMA), ethylene normal butyl acrylate (EnBA), polyester . 
polyethylene terephthalate (PET), nylon, ethylene vinyl alcohol (EVOH), polystyrene (PS), 
polyurethane (PU), polybutylene (PB), polyether esters, polyether amides, and polybutylene 

20 terephthalate (PBT). 

Preferred polymers for forming one or more of the film segments, include, but are not 
limited to. polyolefins. A wide variety of polyolefin polymers exist and the particular 
composition of the polyolefin polymer and/or method of making the same is not believed 
critical to the present invention and thus both conventional and non-conventional polyolefins 

25 capable of forming films are believed suitable for use in the present Invention. As used 

herein, "conventional" polyolefins refers to those made by traditional catalysts such as. for 
example. Ziegler-Natta catalysts. Suitable polyethylene and polypropylene polymers are 
widely available and, as one example, linear low density polyethylene is available from the 
Dow Chemical Co. under the trade name AFFINITY or ASPUN and conventional 

30 polypropylene is available from Exxon Chemical Company under the trade name 
ESCORENE. In addition, elastic and inelastic polyolefins made by "metallocene", 
"constrained geometry" or "single-site" catalysts are also suitable for use in the present 
invention. Examples of such catalysts and polymers are described in U.S. Patent No. 
5,472,775 to Obijeski et al.; 5,451 ,450 to Erderly et ah; U.S. Patent No. 5,278,272 to Lai et 
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available from Akzo Plastics of Arnhem. Holland); and elastomeric polyether amides 
commercially available from Elf Atochem of Philadelphia. PA under the trade name 
PEBAX. As additional examples, suitable thermoplastic elastomers also include those 
made from block copolymers having the general formula A-B-A' where A and A' are each 
a thermoplastic polymer endbiock which contains a styrenic moiety such as a poly(vinyl 
arene) and where B Is an elastomeric polymer midblock such as a conjugated diene or a 
lower alkene polymer. Further, exemplary block copolymers include A-B-A-B tetrablock 
polymers having an isoprene monomer unit hydrogenated to a substantially poly(ethylene- 
propylene) monomer unit such as a styrene-poly{ethylene-propylene)-styrene- 
poly(ethylene-propylene) elastomeric block copolymer. As specific examples, exemplary 
elastomers can comprise (polystyrene/poiy(ethylene-butylene)/polystyrene) block 
copolymers available from the Shell Chemical Company under the trade name KRATON 
as well as polyolefin/KRATON blends such as those described in U.S. Patent No. 
4.663,220 to Wisneski et al. and U.S. Patent No. 5.332.613 to Taylor et al.. the entire 
contents of the aforesaid references are incorporated herein by reference. 

As indicated above, the first segment of the multi-segmented film comprises a 
breathable film. Various breathable films are suitable for use with the present invention, 
including both microporous and monolithic (i.e. non-porous) films. Breathable films 
comprising the first segment or segments can be elastic or inelastic and desirably have a 
WVTR of at least about 800 g/mVday, and more desirably having a WVTR in excess of 
about 1500 g/mVday, and still more desirably a WVTR in excess of about 3500 g/m^/day, 
and even more desirably a WVTR of about 5000 g/mVday or more. In one aspect, the first 
segments can be inelastic or less-elastic than the second segment and exhibit higher 
breathability levels relative to the second segments. Monolithic or non-microporous 
breathable films can exhibit good breathability when they comprise polymers which 
inherently have good water vapor transmission rates (i.e., polymers which allow water vapor 
to readily diffuse through the film) such as, for example, polyurethanes, polyether esters, 
polyether amides, EMA, EEA, EVA and the like. Examples of breathable microporous films 
suitable for use as one or more segments of the multi-segmented film include, but are not 
limited to, those described in the following references: U.S. Patent No. 5.695.868 to 
McCormack; U.S. Patent Application Serial No. 08/724,435 filed February 10. 1998 to 
McCormack et al.; U.S. Patent Application Serial No. 08/722.726 filed October 1, 1996 to 
McCormack et al.; U.S. Patent Application Serial No. 08/882,712 filed June 25. 1997 to 
McCormack et al.; U.S. Patent Application Serial No. 08/883,164 filed June 25, 1997 to 
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be strategically located within the unitary multi-segmented film to achieve the desired 
breathability levels in selected locations. 

In a further aspect, it may be desirable to have each of the segments comprise an 
opaque film. This may be aesthetically desirably in certain articles, such as diapers, to 
5 mask a soiled absorbent core. Opacifying fillers can be included within one or more of the 
segments as needed in order to create a multi-segmented film which is uniformly opaque. 
However, the weight percent and/or type of filler can be varied amongst respective 
segments in order to selectively achieve disparate breathability levels while having 
substantially uniform opacity. As a specific example, first segments 12 can coinprise a 
10 highly breathable microporous LLDPE film having CaCOa filler particles and second 
segments 14 can comprise a less breathable and less porous LLDPE film having TiOz 
filler particles. 

As a further example, first and second segments 12 and 14 can comprise different 
polymers in order to achieve distinct WVTR levels. In this regard, the respective 

15 segments can comprise either microporous or non-microporous films and/or filled or 
unfilled films utilizing different polymeric compositions. In one aspect, first segments 12 
can comprise a filled polymeric film and second segments 14 a filled polymeric film 
comprising a polymer different from that comprising first segments 12, wherein upon 
stretching of the unitary multi-segmented film 10 a higher level of breathability is imparted 

20 to first segments 12 relative to the WVTR of the second segments 14. As an example, 
first segments 12 can comprise a linear low density polyethylene (LLDPE) filled film and 
second segments 14 can comprise an elastomeric polyethylene filled film. The resulting 
breathable stretched-thinned film will have first segments 12 with a higher WVTR than 
second segments 14. The amount and/or type of filler can likewise be varied in 

25 combination with polymer composition in order to achieve the desired WVTR, opacity 
and/or elasticity within the respective segments. 

In a further aspect, unitary films with improved body conformance can also be 
achieved in accord with the present invention. Still in reference to FIGS, 1 and 1A, multi- 
segmented film 10 can comprise first and second segments 12 and 14 wherein one of the 

30 first or second segments are elastic and the other segments are breathable segments. As 
an example, first segments 12 can comprise inelastic breathable segments whereas 
second segments 14 can comprise an elastic segment. Desirably, first breathable 
segments 12 comprise at least about 25% of the area of multi-segmented film 10 and, 
even more desirably, comprise between about 50% and about 95% of the area of multi- 
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example, those described in U.S. Patent Application Serial No. 08/724,435 filed February 
10, 1998 to McCormack et al.; U.S. Patent Application Serial No. 08/929.562 filed 
September 15. 1997 to Haffner et al. and U.S. patent application No. 08/882.712 filed 
June 25. 1997 to McCormack et al.. the contents of the aforesaid references are 
5 incorporated herein by reference. Additionally, first and second segments 12 and 14 can 
both comprise multi-layered films. In reference to FIG. 3, first segments 12 can comprise 
outer layers 16 and core layer 18 and second segments 14 can comprise outer layers 17 
and core layer 19. Outer layers 16 and 17 of first and second segments 12 and 14 can 
comprise identical, similar or different compositions. Desirably, however, outer layers 16 

10 and 17 of first and second segments 12 and 14 comprise identical or substantially similar 
polymer compositions. Where one or more of the segments are elastic it is desirable that 
outer layers extending over the elastic segments comprise an extensible layer. In this 
regard, when comprising a small percent of the overall film thickness, layers which by 
themselves are inelastic can still be utilized as they will not Impede the stretch and 

15 recovery provided by the elastic core layer. Preferably, however, outer layers extending 
over elastic segments exhibit good extensibility. As an example, core layer 18 of first 
segment 12 can comprise an inelastic breathable microporous LLDPE filled film and core 
layer 19 of second segment can comprise an elastic polyolefin and outer layers 16 and 17 
of first and second segments 12 and 14 can comprise a blend of LLDPE and EMA. 

20 In a further aspect of the invention, the multi-segmented film can comprise one or 

more discrete elastic segments positioned between breathable segments, in one 
embodiment, the breathable segments comprise substantially inelastic segments having 
high levels of breathability. In reference to FIGS. 4 and 4A, multi-segmented film 20 can 
comprise first segments 22 and discrete second segments 24 disposed there between. 

25 Discrete elastic segments 24 can either be breathable or non-breathable. Desirably, first 
breathable segments 22 comprise at least about 25% of the area of multi-segmented film 
20 and, even more desirably, comprise between about 50% and about 95% of the area of 
multi-segmented film 10. In addition, discrete elastic segments have a width (dimension 
in the CD of the film) of at least 0.1 cm and desirably have a width of at least about 1 cm 

30 or more. TTie width of the breathable segments separating the second elastic segments 
can vary in accord with the desired attributes of the multi-segmented film; use of larger 
elastic segments and/or more closely grouped segments will improve the overall stretch 
and recovery attributes of the unitary multi-segmented film. First breathable segments 22 
and second elastic segments 24 can comprise either mono-layer or multi-layer films. In 
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ethylene-propylene copolymer. In a further aspect, a compatibilizing segment can itself 
comprise a bonding or tackifying resin such as an EASTMAN 1023PL resin which is an 
amorphous polypropylene tackifying agent available from Eastman Chemical Company 
Longview, Texas or amorphous polyalphaolefins such as REXTAC from Huntsman 
Corporation of Salt Lake City, UT and VESTOPLAST from Huls AG of Marl. Germany. 
Composition of the compatibilizing layer can vary in accord with the desired film attributes 
and the particular polymers comprising adjacent segments. 

The multi-segmented films of the present invention can, optionally, be laminated to 
one or more additional films and/or fabrics. In reference to FIG. 8, multi-segmented film 
10 is bonded to nonwoven web 1 1 . The particular composition of any additional layers 
attached to the multi-segmented film may be selected to achieve desired attributes such 
as, for example, aesthetics, strength, durability, hand, etc. As examples, multi-segmented 
films can be laminated to knitted fabrics, nonwoven fabrics, foams, scrims, multilayered 
nonwoven laminates, and so forth. The multi-segmented film and other fabric(s) can be 
laminated together by means known to those skilled in the art such as, for example, by 
thermal bonding, ultrasonic bonding, adhesive bonding and the like. Thermal point 
bonding is an exemplary means of laminating the respective layers. Where one or more 
of the segments within the multi-segmented film comprises an elastic segment, any 
additional layers laminated thereto desirably comprise an extensible material or fabric. In 
this regard, the additional layer or layers can comprise, as examples, extensible nonwoven 
materials (e.g. creped nonwovens or nonwovens comprising highly crimped fibers), meshed 
fabrics, loosely woven fabrics, elastic composite materials and/or other like materials. 
Desirably the fabric comprises one or more layers of thermoplastic fibers which are elastic, 
inherently extensible or which have been treated so as to be become extensible and/or 
elastic and which also have a cloth-like hand and drape. Examples of suitable extensible 
and/or elastic materials are described in U.S. Patent Nos. 4.965,122 to Morman et al.; 
5,1 14.781 to Momrian et al.; 5,336,545 to Morman et al.; 4,720,415 to Vander WIelen et al.; 
4.789,699 to Kieffer et al.; 5,332,613 to Taylor et al.; 5,288.791 to Collier et al.; U.S. Patent 
No. 4,663,220 to Wisneski et al.; 5,540,976 to Shawver et al.; European Application No. 
0,712,892 A1 to Djiaw et al.; U.S. Application Serial No. 08/603,961 to Shawver et al,; U.S. 
Application Serial No. 08/674,365 to Levy et al.; and U.S. Patent Application No. 08/671,391 
filed January 1 1 , 1999 to Griesbach et al.; the contents of the aforesaid references are 
incorporated herein by reference. The composition of the thermoplastic polymer may be 
selected as desired to achieve a material having the desired physical attributes such as. for 
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sealed to encase the absorbent core. The multi-segmented films and film laminates of the 
present invention are particularly well suited for use as an outer cover of a personal care 
article. Exemplary personal care articles are described, by way of examples only, in the 
following references: U.S. Patent No. 5.415.644 to Enloe et al.; U.S. Patent No. 4.798.603 
5 to Meyer et aL; U.S. Patent No. 5,81 0.797 to Menard et al.; U.S. Patent No. 4.641 .381 to 
Herren et al.; U.S. Patent No. 4,701 .175 to Boland et al.; and U.S. Patent No. 4,938,797 to 
Van Gompel et aL; the entire content of the aforesaid references are incorporated herein by 
reference. In addition, although the following detailed description is made in the context of a 
disposable diaper, one skilled in the art will appreciate that the concepts of the present 

10 invention would also be suitable for use in connection with other types of absorbent articles, 
particularly other personal care products. In addition, although the present invention is 
described in the context of several specific configurations, it will be appreciated that further 
combinations or alterations of the specific configurations discussed below may be made by 
one skilled in the art without departing from the spirit and scope of the present invention. 

15 In reference to FIG. 9, a liquid impervious baffie for a diaper or Incontinence garment 

is shown comprising a continuous multi-segmented film 40 comprising first segments 44 and 
second segment 42. First segments 44 can comprise a breathable film and second 
segment 42 can comprise a film having a reduced or lower WVTR relative to that of first 
segments 44. in a particular embodiment, first segments 42 can comprise a microporous 

20 LLDPE film and second segment 42 can comprise an opaque, non-breathable or less 
breathable elastic polyolefin film. Second segment 42 can either be elastic or inelastic. 
Further, in a preferred embodiment, first segment 44 can comprise a breathable, elastic 
monolithic film such as polyether ester or polyurethane. As indicated above such monolithic 
films can have good breathability where the polymer allows water vapor to readily diffuse 

25 through the film. By utilizing a low WVTR segment positioned along the central portion of 
the article the propensity of the article to develop outer cover dampness is reduced. 
Addifionally and/or altematively, utilization of a central elastic segment provides an article 
with improved body confonmance. 

As a further example and in reference to FIG. 10, a liquid impervious baffie for a 

30 diaper or incontinence garment is shown comprising a continuous multi-segmented film 50 
comprising first segments 52 and second segments 54. The baffle can be converted from 
the multi-segmented film 50 wherein the "ears" of the diaper conrespond with second regions 
54 and the central portion of the article con-esponds to one or more first segments 52. First 
segment 52 desirably comprises a breathable film, such as for example a monolithic or 
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multiple segments can comprise narrow segments, relative to the overall width of the film 
and/or article, which alternate over the entire width of the article. In a particular 
embodiment, first segments 92 can comprise an opaque breathable mlcroporous LLDPE 
film having a CaCOg filler and second segments 94 can comprise an opaque, non- 
breathable LLDPE film having a TiOj filler. In an alternate embodiment, first segments 92 
can comprise a breathable, microporous LLDPE film and second segments can comprise a 
breathable filled microporous elastic polyethylene film. 

As a further example and in reference to FIG. 15, a liquid impervious baffle for a 
diaper or incontinence garment is shown comprising a continuous multi-segmented film 100 
comprising first segments 102 and second segments 104. First segments 102 can 
comprise an opaque breathable film such as, for example, a filled microporous film. Second 
segment 104 can comprise a translucent and/or substantially transparent film. Positioning 
second segment 104 adjacent the absorijent core, such as down the central portion of the 
article, allows a parent or care giver to detenmine whether the diaper is soiled without 
removing the diaper. As a particular example, the translucent segment 104 can comprise 
an unfilled polyolefin film segment This particular configuration could likewise be utilized in 
conjunction various other multi-segmented film embodiments including, but not limited, to 
those described herein above. 

Multi-segmented films and/or laminates thereof may likewise be converted into 
surgical gowns, protective workwear and the like. In this regard, medical apparel is often 
required to provide a higher degree of protection to the wearer such as, for example, 
preventing penetration of blood (ASTM Test F 1670-97) and/or blood-borne pathogens 
{ASTM Test F 1671 -97a). By comprising a continuous film, good stretch and body 
conformance can be achieved without loss of the desired barrier properties. In reference 
to FIGS. 16 and 17, surgical gowns or wori<wear can comprise breathable first segments 
112 having excellent WVTRs and provide a garment that is comfortable to wear. Second 
segments 114 can comprise elastic segments and provide the garment with additional 
improved stretch and body conformance attributes. Desirably, second segments 114 
comprise elastic, breathable films. Additionally, elastic second segments 1 14 can be 
strategically located as desired within the garment such as, for example, about or 
adjacent the joints. 

While various patents and other reference materials have been incorporated herein by 
reference, to the extent there is any inconsistency between incorporated material and that of 
the written specification, the written specification shall control. In addition, while the 
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a constant temperature oven with external air circulating through it to prevent water vapor 
accumulation inside. After 24 hours, the pans were removed from the oven and weighed 
again. The preliminary test water vapor transmission rate values were calculated with 
Equation (I) below: 

5 (I) Test WVTR = (grams weight loss over 24 hours) x 31 5.5 g/mV24 hours 

The relative humidity within the oven was not specifically controlled. Under the 
predetermined set conditions of 100 T (37.7 X) and ambient relative humidity, the WVTR 
for the CELGARD 2500 control has been defined to be 5000 grams per square meter for 24 
hours. Accordingly, the control sample was run with each test and the preliminary test 
10 values were corrected to set conditions using Equation (II) below: 

(II) Standardized WVTR = (Test WVTR/control WVTR) x (5000 g/m'/24 hours). 

It may be desirable to determine WVTRs in excess of about 3000 g/m^/day using other 
testing systems such as, for example, the PERMATRAN - W 100K water vapor 
permeation analysis system, commercially available from Modem Controls, Inc. (MOCON) 

1 5 of Minneapolis, MN. 

Elasticity: The hysteresis and retraction/extension percent of individual film 
segments can be evaluated using standard testing equipment such as a SinTech 
Synergie 200 (TestWorks 3.1 software) using a 1 cm (wide) specimen with a gap length of 
1 mm (i.e. the distance between the testing equipment jaws), a cross-head speed of 7.0 

20 mm/minute and a load cell value of 50 lb. The sample is placed within the testing 

equipment jaws such that only the film segment of interest is located between the jaws. 
The specimen is elongated 100% of the original unbiased gap length (to 2 mm) and the 
jaws are then returned to the original gap length. The load exerted by the specimen is 
recorded during the cycling of the specimen. The average of five samples is used to 

25 calculate the particular values. The retraction/extension percent Is calculated using the 
load at 50% elongation (1.5 mm) and can be calculated as follows: 



o^. i-^^ii- X r% A Load at 1 .5 mm Dunne Retraction 

Retraction/Extension Percent = - — - — xlOO 

Load at L5 mm Dunng Extension 



30 Hysteresis of a film segment can be calculated using the "Energy of Extension" and 
"Energy of Retraction" where the Energy of Extension is the area under the 
load/elongation curve for the sample going to 1 00% elongation (2mm) and Energy of 
Retraction is the area under the load/elongation curve going from 100% elongation back 
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to the Original gap length (1mm). The load/elongation curve is plotted as load vs 
Elongation in the cycling of the sample described above. Thus. % hysteresis can be 
calculated as follows: 



5 * . ^^QfEaension - Energy nfR^^;^ 

5 Percent Hysteresis = iS^^fiS x100 
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We claim: 

1. A multi-segmented film comprising: 

a unitary film having a machine-direction and a cross-direction and comprising a 
first film segment and a second film segment wherein said first and second film 
segments extend adjacent one another in at least one direction of said unitary film; and 
5 wherein said first segment comprises a first thermoplastic polymer and has a 

WVTR of at least 800 g/mV24 hours aftd further wherein said second segment has a 
WVTR less than that of the first segment. 

2. The multi-segmented film of claim 1 wherein said first film segment comprises a 
microporous film and wherein said multi-segmented film has a hydrohead of at least 
about 50 mbars. 

3. The multi-segmented film of claim 2 wherein said first film segment comprises a 
stretched filled-film. 

4. The multi-segmented film of claim 3 wherein said first film segment comprises a 
network of micropores adjacent said filler. 

5. The multi-segmented film of claim 4 wherein said first film segment has a WVTR 
in excess of 1500 g/m^/24 hours and wherein said second film segment comprises a 
filled-film. 

6. The multi-segmented film of claim 5 wherein said second film segment comprises a 
microporous film. 

7. The multi-segmented film of claim 5 wherein said second film comprises a polyolefin 
elastomer and filler. 

8. The multi-segmented film of claim 7 wherein said first film comprises an inelastic 
polyolefin polymer. 
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9. The multi-segmented film of claim 8 wherein said first film segment comprises linear 

PoVethytene and wherein said second film segment comprises an e.,yiene 

10. ■^«-'«-segmentedfi.mofdaim7whereinsaidfirstfilmsegmentandsecond 
im segment comprise multilayer films and further wherein said mulU-segmented film 

has a substantially unifomi thickness. 

11 . The multi-segmented film of claim 6 wherein said fi,.t film segment has a higher 
weight percent filler than said second film segment. 

12. The multi-segmented film of daim 4 wherein said second said second segment 
composes a non-microporous film comprising an elastic polymer. 

el strc polymer selected from the group consisting of polyurethanes. po^esters 
polyamides. vinyl acetates, acrylates and blends thereof. 

14. A multilayer laminate comprising the multi-segmented film of dalm 4 and a sheet 
fixedly attached to a first surface of said multi-segmented film. 

1^5.^ The mulfilayer laminate of daim 14 wherein said sheet comprfees a nonwovan 

16^ The mu|«,ayer laminate of daim 14 wherein said sheet comprises an extensible 
Istolr. multi-segmented film comprises an . 

17. A multi-segmented film comprising: 

a unitary film having a machine-direction and a crx«s-direction and comprising a 
first film segment and a second film segment wherein said firs, and second film 
seg^nts extend in the machine-airection of said unita^ fi,. and ^rther wherein said 
unrtary film has a hydrohead of at least 50 mbars; and 
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wherein said first film segment comprises a microporous film and has a WVTR of 
at least 1500 g/m^/24 hours and further wherein said second segment comprises an 
elastomer. 

18. The multi-segmented film of claim 17 wherein said first segment comprises an 
Inelastic segment and said second segment comprises a non-porous film segment and 
comprises a polyolefin elastomer. 

19. The multi-segmented film of claim 17 wherein said first segment comprises an 
inelastic segment and said second segment comprises an elastic polymer selected 
from the group consisting of polyurethanes. polyesters, polyamides, vinyl acetates, 
acrylates and blends thereof. 

20. The multi-segment film of claim 17 wherein said first film segment comprises an 
inelastic polyolefin polymer and a filler and wherein micropores are adjacent said filler 
and further wherein said second film segment comprises an elastomer. 

21 . The multi-segmented film of claim 20 wherein said second film segment comprises 
a polyolefin elastomer and further comprises an opacifying filler. 

22. A multilayer laminate of claim comprising the multi-segmented film of claim 17 and 
a sheet fixedly attached to a first surface of said multi-segmented film. 

23. The multilayer laminate of claim 22 wherein said sheet comprises a nonwoven 
web. 

24. The multilayer laminate of claim 22 wherein said sheet comprises an extensible 
fabric. 

25. A personal care article comprising (i) a liquid pervious topsheet; (ii) a liquid 
impervious outer cover comprising the multi-segmented film of daim 1 ; and (ili) an 
absorbent core positioned between said outer cover and said topsheiet. 
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persona, ca« ,«* co„,prisi„g (0 a pen*^ 
ab»n«, co^ pos^ona, sa« 0^ cov. ^ s« .opshe. " 

28. A persona, cara article composing (0 a «,ulc, peMous topsl»at (II, a « 
a6sor.en.oorapo.-,^^^33„^„^^^^_^;™W- 

^^A persona, care arti* ^prtslng a po.«„ 

*^"™~'"«— "o*rco«ra«sa««^J 
30. *>»~«"=a,eart«ecompnsi„g,„,^y 

^■"o^^^ sai. o*r cover an. aa« tops,^ " " 
3'- Asu,gfca,go«,n comprlslngihe n,u««.g,„e«.dfltaofdah, 1. 

32. *='»9''al9™noon,prfein9tenx««gTO„tedfcofclam,7. 

33. A sorgKa, sown compdslns laminate of otelm 15. 

*>. A method of making an eaa»c, o,ea»«bte «n compds,ag- 

Uiermoplasticelastomenand enicompnsesa 

je^ s^o n^segmente, «m ..ereby reding ^e ^ ^ ^ 
« and^secon. segman. a. ,om,i„g 3,,^, ^„ ^^^^ 
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35. The method of claim 34 wherein said multi-segmented film is themiaily annealed 
in the stretched condition. 

36. The method of claim 34 wherein said first segment comprises an inelastic 
polyolefin polymer. 
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